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This study was designed to assess determinants of private
clinics' productivity, and to compare city and county clinics
in South Korea. We analyzed the revenue and patient data
from all 9,212 private clinics in South Korea. This data was
obtained from the Korean National Health Insurance
Corporation, during the period between 1996 and 1999. We
used a mixed model for repeatedly measured data. The fol-
lowing listed variables were used in our analysis: sex and
age of physician, number of beds of clinics, competitiveness
of medical institution, inhabitants'incomes, the proportion of
elderly in the administrative unit, and time effects. Age, sex,
number of beds, and specialty were found to be the most
relevant determinants for the productivity of private clinics
in both urban and rural settings, and number of clinics and
beds per 100,000 and income of the administrative unit
were found to be significant determinants, but only in city
environments.
Key Words: Ambulatory care facilities, productivity, private
sector, solo practice, health insurance
INTRODUCTION
Health system planning is a challenging task,
which tends to be exacerbated by a lack of de-
tailed information on practice variations across
regions and demographic characteristics. One of
the major barriers to coherent, effective health
policy is, simply, that often very little is known
about the characteristics of private-sector clinics
and their performance. That data is crucial in the
structuring of effective policies.
1 There is a clear
consensus that we require more information than
simple head counts of physicians. We need to
ascertain, for example, differences in productivity
according to such disparate factors as the sex of
the physician, the competitive state of clinics, the
income elasticity associated with clinics produc-
tivity, how the clinic responds to differences in
age demographics over time, etc. This information
would also help policy makers to design and
introduce mechanisms for the effective monitoring
and regulation of this sector.
However, there is currently a dearth of studies
addressing the productivity of private clinics,
largely due to the paucity of accurate financial
data, which is often a managerial secret in private-
sector clinics of developing countries. Recently, a
study assessed the productivity of Canadian
family physicians, but that study simply described
distributions of productivity according to general
characteristics, not by controlling the confounding
variables.
2 Productivity, with respect to trends and
determinants, has been investigated in America,
but most of that has been cross-sectional results
from one-shot studies.
3-5
With respect to developing countries, the deter-
minants of private physicians productivity in
Macedonia have been studied, but the study
utilized sampled self-reported data.
6 Likewise, the
characteristics of Indian physicians were studied,
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but that study failed to assess productivity.
Therefore, we attempted to evaluate the deter-
minants of private clinics' productivity in South
Korea, and compared city and county clinics
using National Health Insurance panel data, col-
lected from 9,212 private clinics, from 1996 to
1999. Since the study population covers all the
private clinics of solo practitioners in Korea,
except for those who opened or closed their
practices during this period, the findings from this
study constitute a nationwide analysis of the
determinants of private clinics' productivity.
MATERIALS AND METHODS
Subjects
We analyzed every private clinic in Korea
which submitted insurance claim data to the
Korean National Health Insurance Corporation
(KNHIC) from 1996 through 1999, after excluding
clinics that opened or closed during the study
period, or where more than two physicians
worked, or the specialties whose percent over the
total clinics were less then 1% as like thoracic
surgery, plastic surgery, anesthesiology, patho-
logy, et al. The number of private clinics excluded
in final analysis was 1,150 clinics. This exclusion
was made to ensure the homogeneity of data.
Therefore, four years of panel data (36,876), from
9,212 clinics, were made available to our study.
The clinics' revenue and characteristics were ob-
tained from the KNHIC. Regional socio-economic
characteristics were obtained from the yearbook
published by the Korean Statistical Bureau, and
the local governments.
Statistical analysis
Variables were analyzed via Student's t-test,
ANOVA, and correlation analysis, by region and
year. We also conducted a multivariate analysis,
in order to control for the effects of confounding
variables. However, a multiple regression an-
alysis by ordinary least square (OLS) could not
be employed in this study, as the study data was
repeated measures data, meaning that it did not
meet the independence assumption necessary for
OLS. Moreover, the randomized block design for
repeated measures data could not be used here,
because all observations within the blocks could
not be correlated equally. Accordingly, we used
the mixed model, with a special parametric struc-
ture of covariance matrices.
7 Among the simple,
compound symmetrical, first-order autoregres-
sive, and unstructured models of covariance, we
chose unstructured covariance as the covariance
structure of our model. This was due to the ob-
servation that the AIC (Akaike's Information Cri-
terion) and the SBC (Schwarz's Bayesian Crite-
rion) scores would be the lowest in the unstruc-
tured model. This analysis was performed ac-
cording to the PROC MIXED procedure, detailed
in SAS version 8.2. For comparisons of other
countries, and the normal distribution statistical
assumption, we transformed the dependent vari-
able and income variables by natural log. Thus,
the coefficient estimate was interpreted as the
rate of change in the log form model, and was
interpreted as elasticity in the log-log form model.
Variables
The dependent variable was the annual revenue
from 1996 through 1999. This revenue data was
adjusted to the present value of the year 1996,
using an annual increase rate in the fee schedule
(i.e. 8.15% in 1997, 7.68% in 1998, and 3.90% in
1999).
8
The independent variables included each phy-
sician's sex, age, and specialty, number of beds,
and region in which the clinic was located, num-
ber of clinics and beds per 100,000 persons,
inhabitants incomes, and proportion of elderly in
the unit in which the clinic was located. Although
controlling natural trends via the mixed model,
we also controlled for the effects specific to the
year, most notably the 1997 Asian crisis, by using
dummy variables.
The administrative units were assessed by city
for small cities, county for rural areas, and district
for large cities. This method is generally consistent
with the living zones of Koreans. Inhabitants'
incomes were evaluated by inhabitant tax per
capita, and this value was adjusted by the infla-
tion rate. The region of the clinic was determined
in terms of city or county.Private Clinics' Productivity in Korea
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RESULTS
The percentage of male physicians was 87.0% in
cities, and 96.8% in counties; the percentage of
general practitioners was 21.0% in cities and
60.3% in counties (Table 1). In cities in 1996, the
mean of physicians' ages was 46.7 years; mean
number of beds per 100,000 persons in the admi-
nistrative unit was 401.7 beds; mean of revenue,
transformed by natural log, for clinics was 4.92. In
rural areas in 1996, the mean of physicians ages
was 46.2 years; mean number of beds per 100,000
persons in administrative units was 168.2 beds;
mean revenue, transformed by natural log, for
clinics was 5.26 (Table 2).
For male physicians, revenue and number of
patients, transformed by log, were significantly
higher than that of female physicians, in both city
and county from 1996 to 1999. Revenue and num-
ber of patients, transformed by log, also exhibited
significant differences according to the specialty of
the physician, in both city and county from 1996
to 1999 (Table 3, 4).
The age of the physician was significantly
negatively associated with revenue and number of
patients, transformed by log (Table 5). The num-
ber of beds was significantly positively associated
with those variables. The number of clinics and
the number of beds per 100,000 were significantly
negatively associated with revenue and number of
patients in city clinics, but there was no such
significant trend observed in the counties. The
proportion of elderly patients was positively
associated with revenue and number of patients,
in both cities and counties. The income of the
administrative unit was significantly negatively
associated with the revenue and number of
patients for clinics in the city, but was positively
associated with those variables in county clinics,
with the exception of revenue in 1998.
Table 1. General Characteristics of Time-Independent Variables by Region
Variables City (%) County (%)
Gender Male 7,455 (87.0) 626 (96.8)
Female 1,117 (13.0) 21 (3.3)
Specialty Internal medicine 1,252 (14.6) 69 (10.7)
Psychiatry 205 (2.4) 4 (0.6)
General Surgery 479 (5.6) 78 (12.1)
Orthopedic Surgery 473 (5.5) 19 (2.9)
Neurosurgery 112 (1.3) 5 (0.8)
Obstetrics Gynecology 958 (11.2) 25 (3.9)
Pediatrics 1,156 (13.5) 22 (3.4)
Ophthalmology 446 (5.2) 7 (1.1)
Otorhinolaryngology 745 (8.7) 13 (2.0)
Dermatology 323 (3.8) 1 (0.2)
Urology 380 (4.4) 10 (1.6)
Radiology 125 (1.5) 1 (0.2)
Family Medicine 109 (1.3) 3 (0.5)
General practitioner 1,809 (21.0) 390 (60.3)
Region City 8,572 (100) 0 (0.0)
County 0 (0.0) 647 (100)Seung-Hm Yu, et al.
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The results of the multivariate analyses for
revenues and number of patients, transformed by
log, are listed in table 6. Our results showed that
those factors were significantly negatively asso-
ciated with age; significantly positively associated
with number of beds; were significantly different
according to the specialties and sex of the physi-
cians; and were significantly positively associated
with the proportion of elderly patients, in both
city and county clinics. But the number of clinics
and beds per 100,000 was significantly negatively
associated with those variables, and the income of
administrative units was significantly associated
with the revenue and the number of patients only
in the city. Number of patients and revenue in
1997 were significantly higher than in 1996, but in
1998 and 1999 were significantly lower than in
1996.
DISCUSSION
The results of the multivariate analysis in this
study showed that the productivity of clinics was
significantly negatively associated with the age of
the physicians. It was reported that younger
physicians used more clinical tests,
9 because
younger physicians were more apt to depend on
clinical tests, and older physicians were not as
familiar with the clinical tests.
10 Previous studies
of Korean physicians also reported a negative
association of productivity with the age of the
physicians.
11-13
In this study, the number of patients and the
revenue of the male physicians were significantly
(27-77%) higher than that of female physicians.
Notably, revenue of male physicians was 77%
higher than that of female physicians in the
counties. It has been reported previously that the
Table 2. General Characteristics of Time-Dependent Variables from 1996 to 1999 by Region
Region Variables (unit) 1996 1997 1998 1999
City Age (yrs) 46.73 ± 10.22* 47.72 ± 10.22 48.72 ± 10.22 49.72 ± 10.22
Beds number (bed) 2.16 ± 5.91 2.11 ± 5.94 2.07 ± 5.94 2.00 ± 5.93
Clinics per 100,000 person 39.09 ± 21.37 40.78 ± 21.95 42.90 ± 21.93 46.01 ± 22.47
Beds per 100,000 persons 401.67 ± 399.53 405.62 ± 407.71 415.16 ± 412.06 427.12 ± 420.26
Proportion of elderly (%) 5.09 ± 1.55 5.31 ± 1.63 5.55 ± 1.71 5.83 ± 1.83
Ln (income ) 3.73 ± 0.72 3.76 ± 0.79 3.78 ± 0.77 3.69 ± 0.79
Ln (Revenue ) 4.92 ± 0.95 4.88 ± 0.99 4.79 ± 1.02 4.76 ± 1.08
Ln (Number of patient) 8.92 ± 0.96 8.91 ± 0.99 8.78 ± 1.01 8.76 ± 1.06
County Age (yrs) 46.17 ± 12.91 47.18 ± 12.91 48.30 ± 13.00 49.30 ± 13.00
Beds number (bed) 2.84 ± 6.02 2.92 ± 6.27 2.67 ± 6.11 2.66 ± 6.20
Clinics per 100,000 person 19.99 ± 5.22 21.46 ± 5.83 23.49 ± 6.31 26.47 ± 6.55
Beds per 100,000 persons 168.24 ± 171.41 207.2 ± 217.18 226.88 ± 212.37 253.13 ± 224.78
Proportion of elderly (%) 11.26 ± 2.68 11.78 ± 2.86 12.42 ± 2.96 13.04 ± 3.16
Ln (income ) 3.06 ± 0.52 3.17 ± 0.59 3.02 ± 0.42 3.05 ± 0.45
Ln (Revenue ) 5.26 ± 0.81 5.25 ± 0.86 5.17 ± 0.90 5.15 ± 0.95
Ln (Number of patient) 9.26 ± 0.77 9.26 ± 0.81 9.13 ± 0.85 9.11 ± 0.91
*Figures are means ± SD.
Deflated by Consumer Price Index; Unit = Ln (1,000 Korean won).
Deflated by Increase Rate of Fee Schedule for health insurance; Unit = Ln (million Korean won).Table 3. The Results of Univariate Analysis for Revenue* Transformed by Natural Log
Variables 1996 1997 1998 1999
City Male 4.98 ± 0.92 4.94 ± 0.96 4.85 ± 0.99 4.82 ± 1.05
Female 4.52 ± 1.07 4.47 ± 1.12 4.39 ± 1.14 4.36 ± 1.19
t value 13.60 13.31 12.79 12.10
p value <.001 <.001 <.001 <.001
Internal medicine 5.45 ± 0.64 5.47 ± 0.64 5.39 ± 0.70 5.40 ± 0.72
Psychiatry 4.75 ± 0.56 4.74 ± 0.57 4.72 ± 0.60 4.68 ± 0.57
General Surgery 4.89 ± 0.87 4.85 ± 0.90 4.75 ± 0.93 4.72 ± 1.00
Orthopedic Surgery 5.51 ± 0.58 5.46 ± 0.61 5.39 ± 0.64 5.36 ± 0.67
Neurosurgery 5.35 ± 0.57 5.28 ± 0.68 5.14 ± 0.71 5.16 ± 0.65
Obstetrics Gynecology 3.85 ± 1.07 3.78 ± 1.10 3.67 ± 1.11 3.51 ± 1.16
Pediatrics 5.16 ± 0.63 5.11 ± 0.66 7.96 ± 0.73 4.93 ± 0.76
Ophthalmology 5.26 ± 0.58 5.25 ± 0.61 5.16 ± 0.66 5.17 ± 0.71
Otorhinolaryngology 5.49 ± 0.54 5.48 ± 0.57 5.40 ± 0.61 5.41 ± 0.64
Dermatology 4.90 ± 0.60 4.88 ± 0.64 4.93 ± 0.61 4.93 ± 0.63
Urology 4.68 ± 0.64 4.68 ± 0.67 4.66 ± 0.71 4.64 ± 0.71
Radiology 4.72 ± 0.55 4.67 ± 0.56 4.45 ± 0.58 4.36 ± 0.65
Family Medicine 5.12 ± 0.74 5.01 ± 0.90 5.06 ± 0.87 4.98 ± 1.04
General practitioner 4.53 ± 1.07 4.48 ± 1.12 4.36 ± 1.13 4.33 ± 1.20
F value 460.79 467.59 483.31 430.54
p value <.001 <.001 <.001 <.001
County Male 5.30 ± 0.77 5.29 ± 0.81 5.21 ± 0.85 5.18 ± 0.91
Female 4.05 ± 1.23 4.05 ± 1.26 3.94 ± 1.31 3.92 ± 1.36
t value 4.61 4.47 4.19 4.01
p value <.001 <.001 <.001 <.001
Internal medicine 5.90 ± 0.56 5.91 ± 0.56 5.82 ± 0.65 5.85 ± 0.67
Psychiatry 5.45 ± 0.26 5.52 ± 0.22 5.52 ± 0.28 5.50 ± 0.19
General Surgery 5.48 ± 0.50 5.41 ± 0.56 5.31 ± 0.64 5.31 ± 0.52
Orthopedic Surgery 5.76 ± 0.58 5.78 ± 0.62 5.65 ± 0.63 5.66 ± 0.60
Neurosurgery 5.92 ± 0.59 5.63 ± 0.66 5.74 ± 0.77 5.62 ± 0.60
Obstetrics Gynecology 4.34 ± 1.00 4.34 ± 1.01 4.28 ± 1.06 4.05 ± 1.15
Pediatrics 5.51 ± 0.52 5.48 ± 0.56 5.37 ± 0.68 5.39 ± 0.69
Ophthalmology 5.38 ± 1.02 5.34 ± 1.07 5.07 ± 1.09 5.13 ± 1.23
Otorhinolaryngology 5.59 ± 0.40 5.59 ± 0.45 5.55 ± 0.54 5.49 ± 0.57
Dermatology 5.39 ± 0.00 5.28 ± 0.00 - -
Urology 5.18 ± 0.59 5.25 ± 0.56 5.35 ± 0.54 5.33 ± 0.62
Radiology 5.82 ± 0.00 6.00 ± 0.00 5.82 ± 0.00 5.74 ± 0.00
Family Medicine 5.56 ± 0.53 5.70 ± 0.52 5.68 ± 0.38 5.75 ± 0.35
General practitioner 5.09 ± 0.83 5.09 ± 0.88 5.02 ± 0.91 4.99 ± 0.99
F value 46.07 39.04 31.73 29.93
p value <.001 <.001 <.001 <.001
*Deflated by Increase Rate of Fee Schedule for health insurance; Unit = Ln (million Korean won)
Figures are means ± SD.
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Variables 1996 1997 1998 1999
City Male 8.96 ± 0.94* 8.95 ± 0.96 8.83 ± 0.98 8.80 ± 1.04
Female 8.62 ± 1.08 8.60 ± 1.12 8.48 ± 1.14 8.46 ± 1.19
t value 10.01 9.96 9.50 8.98
p value <.001 <.001 <.001 <.001
Internal medicine 9.47 ± 0.59 9.49 ± 0.59 9.36 ± 0.64 9.37 ± 0.66
Psychiatry 8.31 ± 0.70 8.33 ± 0.69 8.35 ± 0.70 8.31 ± 0.68
General Surgery 8.82 ± 0.84 8.80 ± 0.87 8.65 ± 0.89 8.60 ± 0.94
Orthopedic Surgery 9.11 ± 0.54 9.09 ± 0.57 9.01 ± 0.60 8.98 ± 0.62
Neurosurgery 8.90 ± 0.58 8.88 ± 0.63 8.73 ± 0.66 8.74 ± 0.62
Obstetrics Gynecology 7.64 ± 0.83 7.62 ± 0.87 7.52 ± 0.89 7.42 ± 0.96
Pediatrics 9.37 ± 0.61 9.33 ± 0.65 9.15 ± 0.71 9.13 ± 0.73
Ophthalmology 9.45 ± 0.53 9.45 ± 0.55 9.34 ± 0.59 9.34 ± 0.62
Otorhinolaryngology 9.57 ± 0.55 9.59 ± 0.58 9.48 ± 0.61 9.51 ± 0.64
Dermatology 9.09 ± 0.62 9.10 ± 0.66 9.11 ± 0.63 9.11 ± 0.64
Urology 8.72 ± 0.70 8.72 ± 0.73 8.67 ± 0.77 8.66 ± 0.76
Radiology 8.42 ± 0.51 8.43 ± 0.54 8.25 ± 0.55 8.15 ± 0.64
Family Medicine 9.21 ± 0.73 9.20 ± 0.89 9.11 ± 0.86 9.04 ± 0.99
General practitioner 8.61 ± 1.08 8.57 ± 1.12 8.40 ± 1.12 8.37 ± 1.19
F value 266.44 297.17 357.10 340.80
p value <.001 <.001 <.001 <.001
County Male 9.30 ± 0.73 9.30 ± 0.77 9.16 ± 0.81 9.14 ± 0.88
Female 8.13 ± 1.08 8.19 ± 1.13 8.07 ± 1.20 8.04 ± 1.27
t value 4.91 4.49 3.95 3.74
p value <.001 <.001 <.001 0.001
Internal medicine 9.88 ± 0.52 9.89 ± 0.51 9.74 ± 0.59 9.76 ± 0.64
Psychiatry 9.25 ± 0.32 9.32 ± 0.26 9.41 ± 0.30 9.40 ± 0.19
General Surgery 9.44 ± 0.47 9.39 ± 0.52 9.23 ± 0.64 9.23 ± 0.51
Orthopedic Surgery 9.32 ± 0.50 9.38 ± 0.50 9.24 ± 0.46 9.25 ± 0.49
Neurosurgery 9.50 ± 0.48 9.22 ± 0.60 9.34 ± 0.70 9.21 ± 0.56
Obstetrics Gynecology 8.01 ± 0.77 8.06 ± 0.78 7.98 ± 0.85 7.84 ± 0.96
Pediatrics 9.73 ± 0.51 9.72 ± 0.56 9.58 ± 0.65 9.59 ± 0.67
Ophthalmology 9.29 ± 1.01 9.32 ± 1.05 8.98 ± 0.99 8.99 ± 1.14
Otorhinolaryngology 9.65 ± 0.45 9.69 ± 0.46 9.62 ± 0.57 9.56 ± 0.61
Dermatology 9.50 ± 0.00 9.38 ± 0.00 - -
Urology 9.30 ± 0.49 9.39 ± 0.49 9.43 ± 0.47 9.42 ± 0.53
Radiology 9.50 ± 0.00 9.70 ± 0.00 9.56 ± 0.00 9.54 ± 0.00
Family Medicine 9.53 ± 0.56 9.66 ± 0.59 9.54 ± 0.45 9.62 ± 0.44
General practitioner 9.15 ± 0.76 9.15 ± 0.83 9.02 ± 0.86 8.99 ± 0.94
F value 25.94 22.07 18.90 18.84
p value <.001 <.001 <.001 <.001
*Fig. are means ± SD.
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productivity of male physicians was greater than
that of female physicians.
2,3,13
All other things being equal, one more bed per
clinic was reported for every 1.2-1.6% significant
increase in revenue and 0.7% significant increase
in number of patients. Differences in coefficients
by region were trivial.
The number of clinics per 100,000 was nega-
tively associated with revenue and number of
patients, but this was significant only in the city.
These results were presumably due to the degree
of competition. The number of clinics per 100,000
in city was 31.09, but in the county, that value was
only 19.99 in 1996.
One more bed per 100,000 was reported for
every 0.003-0.004% significant decrease in re-
venues and number of patients, and a 1% income
increase was reported for every 0.01% significant
Table 5. Results of Correlation Analysis for the Revenue and the Number of Patients Transformed by Natural Log
Region Variables
Log (Revenue*) Log (No. of patients)
1996 1997 1998 1999 1996 1997 1998 1999
City Age (yrs) -0.48 -0.50 -0.51 -0.51 -0.44 -0.47 -0.49 -0.49
p value <.001 <.001 <.001 <.001 <.001 <.001 <.001 <.001
Beds number (bed) 0.15 0.15 0.15 0.15 -0.02 -0.005 0.01 0.01
p value <.001 <.001 <.001 <.001 0.16 0.67 0.47 0.26
Clinics per 100,000 person -0.21 -0.20 -0.19 -0.19 -0.22 -0.21 -0.20 -0.19
p value <.001 <.001 <.001 <.001 <.001 <.001 <.001 <.001
Beds per 100,000 persons -0.18 -0.18 -0.18 -0.17 -0.18 -0.18 -0.18 -0.17
p value <.001 <.001 <.001 <.001 <.001 <.001 <.001 <.001
Proportion of elderly (%) 0.03 0.03 0.03 0.02 0.02 0.02 0.02 0.01
p value 0.002 0.01 0.01 0.07 0.02 0.12 0.08 0.48
Ln (Income ) -0.19 -0.19 -0.20 -0.18 -0.19 -0.19 -0.21 -0.18
p value <.001 <.001 <.001 <.001 <.001 <.001 <.001 <.001
County Age (yrs) -0.54 -0.57 -0.58 -0.57 -0.50 -0.54 -0.55 -0.54
p value <.001 <.001 <.001 <.001 <.001 <.001 <.001 <.001
Beds number (bed) 0.21 0.19 0.19 0.17 0.08 0.07 0.08 0.08
p value <.001 <.001 <.001 <.001 0.04 0.07 0.037 0.052
Clinics per 100,000 person 0.01 0.01 -0.01 0.01 -0.05 -0.04 -0.06 -0.03
p value 0.80 0.82 0.79 0.87 0.23 0.28 0.15 0.49
Beds per 100,000 persons -0.06 -0.01 -0.04 -0.04 -0.06 0.00 -0.03 -0.02
p value 0.13 0.77 0.27 0.31 0.16 0.94 0.49 0.60
Proportion of elderly (%) 0.08 0.09 0.10 0.08 0.07 0.08 0.09 0.06
p value 0.05 0.02 0.01 0.05 0.09 0.04 0.02 0.11
Ln (Income ) 0.01 0.01 -0.02 0.01 0.02 0.00 -0.02 0.01
p value 0.76 0.81 0.63 0.87 0.66 0.94 0.57 0.71
*Deflated by Increase Rate of Fee Schedule for health insurance; Unit = Ln (million Korean won).
Deflated by Consumer Price Index; Unit = Ln (1,000 Korean won).Table 6. Results of Multivariate Analysis for the Revenue and the Number of Patients Transformed by Natural Log
Variables
Revenue* Number of patients
City County City County
Coefficient SE p-value Coefficient SE p-value Coefficient SE p-value Coefficient SE p-value
Intercept 6.164 0.051 <.001 5.571 0.202 <.001 10.170 0.050 <.001 9.610 0.193 <.001
Age -0.039 0.001 <.001 -0.032 0.002 <.001 -0.035 0.001 <.001 -0.028 0.002 <.001
Sex 0.342 0.022 <.001 0.770 0.135 <.001 0.269 0.022 <.001 0.669 0.128 <.001
Number of beds 0.016 0.001 <.001 0.012 0.003 <.001 0.007 0.001 <.001 0.007 0.003 0.01
Internal medicine 0.646 0.025 <.001 0.589 0.079 <.001 0.606 0.025 <.001 0.536 0.075 <.001
Psychiatry 0.024 0.050 0.64 0.087 0.298 0.77 -0.433 0.048 <.001 -0.146 0.283 0.61
General Surgery 0.117 0.035 <.001 0.212 0.075 0.01 0.028 0.034 0.41 0.163 0.071 0.02
Orthopedic Surgery 0.463 0.038 <.001 0.324 0.146 0.03 0.172 0.037 <.001 -0.060 0.139 0.67
Neurosurgery 0.325 0.066 <.001 0.346 0.270 0.20 -0.029 0.065 0.66 0.002 0.256 0.99
Obstetrics
Gynecology
-0.844 0.027 <.001 -0.776 0.125 <.001 -1.078 0.026 <.001 -1.136 0.119 <.001
Pediatrics 0.421 0.026 <.001 0.306 0.133 0.02 0.547 0.025 <.001 0.470 0.126 <.001
Ophthalmology 0.534 0.036 <.001 0.399 0.226 0.08 0.661 0.035 <.001 0.254 0.214 0.24
Otorhinolaryngology 0.736 0.030 <.001 0.323 0.168 0.06 0.762 0.029 <.001 0.356 0.159 0.03
Dermatology 0.132 0.041 0.001 0.017 0.594 0.98 0.274 0.040 <.001 0.092 0.565 0.87
Urology -0.069 0.038 0.07 -0.136 0.191 0.47 -0.084 0.037 0.02 -0.056 0.181 0.76
Radiology -0.029 0.062 0.64 0.771 0.591 0.19 -0.368 0.061 <.001 0.381 0.560 0.50
Family Medicine 0.260 0.066 <.001 0.184 0.343 0.59 0.290 0.065 <.001 0.125 0.325 0.70
Clinics per 100,000
persons
-0.003 0.0004 <.001 -0.002 0.002 0.35 -0.003 0.0003 <.001 -0.003 0.002 0.13
Beds per 100,000
persons
-0.00004 0.00002 0.01 0.00001
0.000
1
0.90 -0.00003 0.00002 0.05 -0.00001 0.0001 0.90
Proportion of elderly 0.039 0.004 <.001 0.028 0.008 <.001 0.037 0.004 <.001 0.022 0.008 0.003
Ln (Income)
§ -0.010 0.005 0.05 -0.0004 0.014 0.98 -0.011 0.005 0.04 0.006 0.014 0.67
1997 0.004 0.003 0.20 0.008 0.012 0.54 0.023 0.003 <.001 0.022 0.012 0.07
1998 -0.055 0.004 <.001 -0.046 0.018 0.01 -0.070 0.004 <.001 -0.084 0.018 <.001
1999 -0.050 0.006 <.001 -0.050 0.026 0.05 -0.060 0.006 <.001 -0.086 0.025 <.001
AIC
¶ 22,598 1,655 20,229 1,527
BIC** 22,689 1,700 20,259 1,571
*Deflated by Increase Rate of Fee Schedule for health insurance; Unit = Ln (million Korean won).
Female is standard.
General practitioner is standard.
§Deflated by Consumer Price Index; Unit = Ln (1,000 Korean won).
The year of 1996 is standard.
¶Akaike’s Information Criterion.
** Schwarz’s Bayesian Criterion.
Seung-Hm Yu, et al.
Yonsei Med J Vol. 46, No. 6, 2005Private Clinics' Productivity in Korea
Yonsei Med J Vol. 46, No. 6, 2005
decrease in the number of patients, only in the
city. The rates of change for the number of beds
per 100,000 and the income elasticity in the county
were smaller than those found for the city, and
were not significant. These results were presum-
ably due to the substitution effect of hospital
services for clinic services and income effect.
14 The
National Health Insurance System of Korea con-
stitutes social insurance, covering the entire
Korean population, including all medical institu-
tions. Clinics should compete with hospitals,
because hospitals have big outpatient depart-
ments, offering primary care services. But bene-
ficiaries should pay 30% of total outpatient care
expense in clinics, and 45% to 50% of total out-
patient care expenses in hospitals. As a result of
co-payment, the ratio of outpatients to inpatients
in the metropolitan hospitals located in relatively
high-income areas was 2.2, but in non-metro-
politan hospitals, it was 1.7.
15 Therefore, with in-
creasing income, it appears that the substitution
effect, using more hospital services and less clinic
services, may be more pronounced than the in-
come effect, using more clinic services in the city
where income is higher then in the county. In the
county, where incomes are generally lower than
in the city, the substitution effect may be fairly
similar to the income effect.
The proportion of elderly patients was signifi-
cantly positively associated with both revenue
and number of patients. It has been generally
accepted that the elderly use more medical
services.
16-19 As might be expected, both number
of patients and revenue decreased after 1998, the
year after the Asian Economic Crisis, which oc-
curred in December, 1997.
Our study contributes to a further under-
standing of the determinants of private clinics
productivity. First, every private clinic in Korea
was analyzed for the determinants of produc-
tivity. Since 97% of the Korean population is
covered by National Health Insurance and the
remaining 3% are covered by Medicaid,
20 the
revenue data obtained from the KNHIC for this
study accurately represents the actual revenue
resulting from reimbursement to all medical insti-
tutions in Korea. Second, we analyzed deter-
minants of the revenue and the number of
patients for clinics' productivity separately, in
order to better understand the possible influences
of case-mixing. Third, we analyzed four years of
panel data in order to control the natural in-
creasing trends using the mixed model. Finally,
we controlled for various confounding variables,
using the mixed model.
This study is not without its limitations. First,
while several independent variables were assessed
in this study, variables such as paramedics, mar-
keting strategy, the reputation of medical spe-
cialists, the introduction of high cost medical
equipment, etc. may also have influenced financial
performance.
For example, while this study reports differ-
ences in productivity according to the sex of the
physician, Dedobbeleer et al.
21 reported that
differences in productivity according to the sex
of the physician were decreasing with increases
in the working hours of female physicians, and
with the female physicians' assumption of the
habits and behaviors of male physicians.
Others
5,11,12,20 have reported that differences in
the number of patients, revenue and income,
according to the sex of physicians, were not
significant, after controlling for medical equip-
ment and paramedics. Therefore, sex-mediated
differences, etc. found in this study might actu-
ally be confounding effects, predicated on differ-
ences in the acquisition of medical equipment
and paramedics.
Second, our results don't represent whole
clinics in Korea, because this study excluded 1,150
clinics that opened or closed during the study
period, or where more than two physicians
worked, or the specialties whose percent over the
total clinics were less then 1% for the homo-
geneity of data. So, the generalization of our
results for the general clinics needs caution.
As to provide more useful data for structuring
effective policies, the future research are needed
to identify effects of our omitted variables such
as paramedics, marketing strategy, the reputation
of medical specialists, the introduction of high
cost medical equipment, etc. may also have influ-
enced financial performance, and to investigate
the productivity of clinics where more than two
physicians worked and minority specialties
clinics.Seung-Hm Yu, et al.
Yonsei Med J Vol. 46, No. 6, 2005
REFERENCES
1. Rosenthal G, Newbrander W. Public policy and private
sector provision of health services. Int J Health Plann
Manage 1996;11:203-16.
2. Slade S, Busing N. Weekly work hours and clinical
activities of Canadian family physicians: results of the
1997/98 National Family Physician Survey of the
College of Family Physicians of Canada. CMAJ 2002;
166:1407-11.
3. Hurdle S, Pope GC. Physician productivity: trends and
determinants. Inquiry 1989;26:100-15.
4. Reinhardt U. A production function for physician ser-
vices. Rev Econ Stat 1995;54:55-66.
5. Smith DM, Martin DK, Langefeld CD, Miller ME,
Freedman JA. Primary care physician productivity: the
physician factor. J Gen Intern Med 1995;10:495-503.
6. Nordyke RJ. Determinants of PHC productivity and
resource utilization: a comparison of public and private
physicians in Macedonia. Health Policy 2002;60:67-96.
7. Diggle PJ, Liang KY, Zeger SL. Analysis of longitudinal
data. New York: Oxford University Press; 1994.
8. Park TY. 1999 National Health Insurance Statistical
Yearbook. Seoul, Korea: National Health Insurance
Corporation; 2000.
9. Campbell DM. Why do physicians in neonatal care
units differ in their admission thresholds? Soc Sci Med
1984;18:365-74.
10. Eisenberg JM, Nicklin D. Use of diagnostic services by
physicians in community practice. Med Care 1981;19:
297-309.
11. Kim JH, Jeong KW, Chun JH, Lee CU, Pae KT, Kim
KH, et al. A study on the productivity of physicians
operating clinic in Kyeongsangnamdo. Korean J Prev
Med 1991;24:171-80.
12. Park WS, Kim HJ, Sohn MS, Park EC. Analysis of
influencing factors on self-employed physician's in-
come. Korean J Prev Med 1997;31:770-85.
13. Yu SH, Cho WH, Lee YH, Cheon BY. Physician man-
power supply in Korea. Korean J Prev Med 1988;21:
61-9.
14. Feldstein PJ. Health care economics. New York: Delma;
1993.
15. Shin OH. Health Insurance Review and Evaluation
Statistical Yearbook. Seoul, Korea: Health Insurance
Review Agency; 2003.
16. Anderson JG. Demographic factors affecting health
services utilization: a causal model. Med Care 1973;11:
104-20.
17. Benjamin AE. Determinants of state variations in home
health utilization and expenditures under Medicare.
Med Care 1986;24:535-47.
18. Kam S, Park JY, Yeh MH. Department factors for
expenditure of the medical insurance program for self-
employees. Korean J Prev Med 1995;28:153-74.
19. Yu SH, Sohn MS, Park EC. An analysis of determinants
of elderly medical costs inflation using deterministic
model. Korean J Prev Med 1994;27:135-44.
20. Seo SK, Park JY. Distribution of private medical prac-
titioners' income from medical insurance and its deter-
minants. Korean J Health Policy Adm 1995;5:1-30.
21. Dedobbeleer N, Contandriopoulos AP, Desjardins S.
Convergence or divergence of male and female physi-
cians' hours of work and income. Med Care 1995;33:
796-805.